A method of calculating thermal conductivities of gases and mixtures of gases at elevated temperatures is presented. Results for carbon dioxide, heli um, neon, nitrogen and their binary mixtures are given for the temperature range of 273°K to 800°K. The calculated results for the pure gases are in agreement with the known experimental data.
METHOD
Experimental studies of the thermal conductances of pure gases and m ix tures of gases at temperature above 0°C. have been limited because of the difficulty of making reliable measurements. On the other hand, viscosity d e terminations through wide ranges of temperature are rather plentiful. A study jf the kinetic theory of gases shows the thermal conductivity and viscosity of a pure gas to be related, and Kennard (1) points out that surprisingly good agree ment between these two quantities is obtained by means of the Eucken (2) equa tion:^• l/ M 9 ( C p/Cv)-5 ) qT Cy and rjT is the viscosity of the gas (c. g. s. units). All quantities being m easur ed at The temperature T. This equation, in conjunction with those of the specific bests sad viscosities as s function of the temperature, was used to calculate the thermal conductivities of gases st various temperatures. Tables I, 11 , and 111 depict the functions employed for various gases in the calculations of the varia tion of the specific heats and viscosity with temperature. in which la the thermal conductivity (cal/cm sec deg); C and C are the specific heats at constant pressure and constant volume (csl/gm) respectively zm?.
Helium (3) C arbon Dioxide (4) Neon ( (10) to give an average deviation of 1.9fl> from the experim ental points for sixteen gas p a irs at 0°C. The equation is:
in which kl U the thermal conductivity (cal/cm sec deg), ni is the viscosity (c. g. s. units). M. the molecular weight, TjB the boiling point at one atmosphere pressure, and the mole fraction of the~gaseous component .
In Table V 
